SERVIR ereless Sensor
Network

Enabllng reat Itu observations for
environm applications

Karthik Srinjvasah

11 September 2012 |

SERVIR



AWho?

A Why?

A What?

A How?

A Where?

A What next?
A Huh??




Who?




)

Who are we?

ASERVIR{ LJ} y A #iR % BifEI&ibnal visualization
and monitoring system

ASERVIR integrates Earth observations (e.g., space imagery
predictive models, anth situdata to provide timely
Information products to support environmental decision
makers.

ASERVIR uses satellite observations, grenasid data, and
predictive models to monitor and forecast environmental
changes and to improve response to natural disasters.

ASERVIR enables scientists, educators, project managers, al
policy implementerdo respond better to a range of issues
Including disaster management, agricultural development,
biodiversity conservation, and climate change.
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Why do we need irsitu observations?

A Satellites provide excellent datasets on a
global scale

A Satellite observations are great for a large
number of applications, but not all

A Number of applications require local or
regional scale resolution

A Challenges remain in obtaining ground truth
to validate satellite observations
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Why do we need irsitu observations?
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flash flood forecasting, wildlife tracking to
frost detection

A Each application has unique needs from
observational capabillity to sampling
frequency
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What did we do?

A Machineto-machine (M2M) communication
technologies rely on (relatively) short range
wireless links to form networks of devices

A Built on the IEEE 802.15.4 standard

A Low power, low cost requirements make them
ideal devices to create 1situ monitoring
networks

A SERVIR has developed a wireless sensor
network (WSN) based on M2M devices
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What can WSN do?

A The network is comprised of individual nodes
that are part of a peeto-peer mesh

A Capable of operating for extended periods
(weeks, months) with little to no maintenance
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rain gauge, temperature sensor,
accelerometer

A Can be interfaced to any type of sensor

SERVIR &



What is a peeito-peer network?

A Individual nodes can have different
configurations

A Every node in the network performs the same
network functions

A Nodes talk to their nearest neighbors

A No router in the network
I No single point of failure

A Every node can be battery operated
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Monte Sano Field Demonstration

Land Trust of North Alabama
SERVIR WSN - Monte Sano Nature Preserve Demo jisvile AL USA
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© WSN node location Variables monitored:
Gladizen Co - Soil Moisture

e Test dates: 7 Mar - 28 Mar 2012 - Air Temperature
I - Acceleration (slope movement)

)| Huntsville Elevation (ft) - Rainfall (1 node)
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Field tests performed by the SERVIR Prototyping Lab and !6‘
" Student Research Lab |yn Huntsville, AL, in collaboration ‘ W “ ICl AA oD
with the UAHuntsville Earth System Science program = k1




Monte Sano Field Demonstration




